HTA can be transferable between methods and countries. The systematic and transparent use of some method of ethics appears more important than the choice of the exact method.
Keywords: Health technology assessment, Ethics, Axiology, Casuistry, Principlism, EUnetHTA Ethical analysis has long been acknowledged as an essential part of HTA:
Technology assessment is a comprehensive form of policy research that examines the short-and long-term social consequences (e.g., societal, economic, ethical, legal) of the application or use of technology (19) .
There are good theoretical grounds for including ethics in health technology assessment (HTA). Technologies and HTAs are not executed in a vacuum, but always in a social and value context. The inclusion of ethical analysis can help take this into account and improve the usefulness of HTA for several reasons (2;7;9;12;24;25) . Implementing new technologies in health care can have morally relevant consequences. Technologies carry with them values that can challenge the current mores and attitudes of society. Every HTA requires many value-decisions to be made during the assessment process. Finally, the whole HTA can be seen as a value-laden enterprise, as it usually aims to improve health care and healthcare decision making (7;9;12;24;25) . These considerations show that the role of ethics in HTA is not limited to the analysis of consequences of implementation and improvements in health decision making. Ethics can also investigate the meanings of technology and explicate and justify the normative structure of the HTA itself.
In practice, however, ethical analysis is still not included in the vast majority of HTAs (2;9;12;17) . One of the rationales underpinning this study is that one reason for this is the lack of knowledge about the available methods and, especially, their relative properties.
There is no lack of methods in ethics. Quite the contrary, there is a plurality of methods in use which are enthusiastically supported by their developers and users. There is, however, a lack of consensus about which methods are best. More importantly, there is a lack of consensus about why and how much it matters which method one uses for ethical analysis. For example, the recent EUnetHTA project presented ten different methods used for ethical analysis within HTA, but only vaguely recommended using the one that best suits the topic, local culture and HTA organization (15;23) . In this study, we suggest that understanding the practical differences and similarities between methods and then choosing the most appropriate for the context is more important than trying to agree on one theoretically superior method for all instances.
The study aims to (i) present, compare, and contrast four different methods of ethical analysis in HTA; and (ii) compare results and highlight strengths and weaknesses of these methods.
The study aims to offer practical suggestions for those planning to include ethical analyses in their HTAs and help in choosing the most suitable method.
METHODS
Surgical treatment of obesity is often believed to be controversial by many people including professionals (18) . The causes of obesity are multifactorial. Obesity surgery is the most effective treatment of morbid obesity, but does not remove the social causes of obesity nor solve the "obesity epidemic" on a public health level (4;5) . The number of operations performed has increased dramatically, but the number of obese people potentially benefiting from surgical treatment outnumbers the capacity and currently available resources in many countries. Obesity is socioeconomically unequally divided, and the obese are discriminated against in many ways (20), but it is unclear how increasing bariatric surgery affects this.
A full HTA on bariatric surgery was conducted by FinOHTA years 2008-2009, using the EunetHTA core model and including an analysis of the ethical (led by SIS), social, legal and organizational domains. For comparison, ethical issues in bariatric surgery were independently considered using three different methods by different researchers with experience on these methods: axiology (B.H.), casuistry (G.J.V.W.), and principlism (A.B.-M.). For these ethical analyses, which were not part of full HTA, the literature searches on effectiveness of bariatric surgery conducted by FinOHTA were available, but not the results of the FinOHTA which were published so far only in Finnish.
Below, we briefly describe the four methods of ethical analysis applied. Using bariatric surgery as an example, we describe and compare the application and results of these methods.
EUnetHTA Model
The EUnetHTA project did not focus on creating a new methodology, but on standardization of available methods and increasing international transferability of HTAs (16;23) . In contrast to most previous HTA methodology manuals, however, EUnetHTA presents a practical way to integrate ethical considerations into the whole HTA process.
The EUnetHTA approach emphasizes the value-ladeness of HTA by considering ethical issues already in the planning phase of the HTA. Many issues that are decided in the planning phase such as topic selection, outcome variables, study methods (e.g., need for separate social, organizational, ethical analyses) are ethically relevant and define the limits of the HTA. Ethical issues are then identified using a questionbased format, adapted from axiology (8) , and addressed in a reflective process between those responsible for ethical analysis and the other domains of assessment. No single method of balancing ethical issues is stipulated, but several methods are presented for the user to choose from. Wherever possible, ethical analysis is conducted in close collaboration with content experts. Reporting the conclusions is ideally done in a structured format, to enhance both transparency of the argumentation and international transferability. The whole model (15) is available at www.eunethta.net.
Casuistry
A common feature of all variants of casuistry is reliance on comparing cases in the resolution of a specific moral dilemma. Reasoning is based on paradigms and analogies, and moral norms are not considered universal; rather they hold with certainty only in typical conditions and circumstances (14) . This study is based on the model proposed by Brennan (3) .
The key task in this type of inquiry is to propose cases that bear sufficient similarity to the case under investigation, which are morally less confusing or contentious. A comparison of the various cases should reveal whether the same sort of moral inferences may be made in each case. This should help to reveal which moral principle seems to be at stake, and what practical implications follow from it. This part of the inquiry is called the explication of the moral principle (3). Ideally, it is conducted by a small (typically up to six) group of individuals with complementary expertise and experience (e.g., moral, medical, and experiential). When it remains unclear to the participants whether the selected cases bear sufficient resemblance to the case under investigation, they may take recourse to the rationale of a moral principle. The rationale provides an answer to the question why the moral principle is important in the first place, and can act as controlling norm on its correct explication (3). Moral expertise consists of a broad knowledge of potentially relevant cases (repertoire), and the ability to relate specific cases with abstract principles and their rationales and to identify relevant differences and commonalities between cases. The key reason for opting for this type of inquiry is the view that moral judgments cannot be derived deductively from moral principles (14) .
Axiology
Axiology emphasizes the insight that science and technology is a social activity governed by norms and values of various kinds. As health technology is applied in a social setting where there is interplay of many different kinds of norms and values, HTA should highlight and address the norms and values involved in the implementation and use of a health technology.
The axiological approach consists in six steps (10) .
(i) Identify and analyze the moral challenges that are typical for the health technology; (ii) Identify stakeholders; (iii) Select a set of morally relevant questions by selecting from a list of thirty-two questions (8;9), which highlight value issues in regard to the implementation of health technologyJustify the selection; (iv) Perform literature search on the basis of the steps i-iii; (v) Analyze the selected questions (in step 3) on the basis of the literature search (step iv), hearings with stakeholders, and results from qualitative research; and (vi) Summarize the analysis and highlight the most important value issues.
The aim with addressing norms and values through the set of morally relevant questions is to provide an open, transparent, and informed decision making process.
Principlism
Principlism has become a very popular framework in bioethics, the most quoted formulation being given by Beauchamp and Childress (1) . Principlists propose that the analysis of ethical issues in biomedicine can be conducted with recourse to four moral principles: respect for autonomy (with a focus on human free will and agency); beneficence (the obligation to do good for others); non-malfeasance (the minimization of harm to others); and justice (the distribution of benefits and burdens). These principles are used to analyze and resolve ethical issues in a coherentist manner, which is "a matter of the mutual support of many considerations, of everything fitting together into one coherent whole" (1) . In practice, the principles are usually applied to the ethical issue or case under discussion in turn; once the implications of each principle are clear, actual obligations to act in certain ways are determined by balancing and weighing all norms against each other, needing special reasons to infringe any of the principles or giving priority to any norms.
RESULTS
We present here a concise overview of the process and results of the assessments; the more extensive analyses using casuistry, axiology, and principlism are included as Supplementary Tables 1, 2 , and 3, respectively, which can be viewed online at www.journals.cambridge.org/thc2011022. EUnetHTA results will be published separately (22) . The analyses concern only the ethical aspects, and they are based on a consensus about the effectiveness and safety of bariatric surgery in reducing weight and several conditions associated with obesity.
EUnetHTA model
This section is based on the FinOHTA HTA on obesity (bariatric) surgery which used the EUnetHTA model (13) .
Discussions about ethical issues in the planning phase influenced the HTA in several ways: A strict PICO (patientintervention-control-outcome) definition was considered too narrow, as it was anticipated that the most significant ethical problems would not relate to the surgical procedure as such, but to obesity and its treatments in general. Internists and general practitioners were included in the expert group in addition to surgeons. The endpoints of analysis were expanded to include as many patient-relevant outcomes as possible. A systematic review of both quantitative and qualitative literature of psychosocial outcomes of bariatric surgery was commissioned. Perhaps the single most important insight encouraging full ethical, social, and organizational analysis was that the planning group unanimously agreed, after a preliminary literature search, that (i) bariatric surgery appears uncontroversially effective and (ii) a thorough HTA is definitely needed. A survey of Finnish hospitals was conducted to evaluate their views of the demand and possible expansion of bariatric surgery volumes.
The work on answering the questions included in the core model was done in a reflective manner: first, a discussion about the relevance of the issue, then clarification of the issue and information needs it entailed. Literature searches were conducted in a relatively late phase based on the themes identified on the discussions, using existing guidelines (6) . Finally, the ethicist (SIS) combined the discussions around the questions into larger themes.
Two main themes emerged: value-questions relating to obesity and obesity treatments, and ethical evaluation of the consequences of expanding the provision of bariatric surgery. The key arguments presented were as follows:
The surgical operation as such does not pose major new ethical dilemmas, but the main ethical problems relate to obesity and obesity treatments in general. Attitudes toward obesity-especially etiology, ideal treatments, and preventive methods-determine the attitudes toward bariatric surgery. If obesity is considered to be caused by free and reversible individual choices, it can be questioned why publicly financed surgical treatment should be offered? The EUnetHTA analysis suggests that the role of individual responsibility for obesity, and therefore for the need of surgery itself, is fairly limited. This suggests that the question of whether "obesity" is a "disease" is not relevant, and it is appropriate to treat the condition in the same way as other medical conditions. Furthermore, the individual and social consequences of medicalizing obesity are potentially significant but were found difficult to predict and probably varying by stakeholder.
There are several important moral consequences of doing bariatric surgery. Actively supporting patient autonomy is justified, as most operations are permanent and require major changes in eating habits to be effective; the patient must be thoroughly aware of these issues. Justice considerations are also significant, as obesity is more common in people of lower socioeconomic status who may fail to receive treatment for a variety of reasons if not actively encouraged. The need for explicit rationing of operations is also important, as it is unlikely resources will be available to operate on all who could benefit from the treatment. The operation itself is only part of a process of surgical treatment of obesity, usually preceded by years of dieting, and followed by life-long follow-up. Rationing should thus be about whole process of the treatment of obesity, and not just bariatric operations. Finally, balancing the different arguments from the viewpoints of different stakeholders is needed.
Casuistry
Bariatric surgery has attracted considerable public attention. Despite it being an effective treatment, its acceptance for public funding has been disputed. It has been asked, for example, why we ration many practical health-aids but cover the costs of "self-inflicted" conditions such as obesity. Thus the main ethical problem-the moral perplexity-seems to relate to public funding of bariatric surgery. Should obese people start taking responsibility for their health, and is it fair to require public funding for obesity treatments? The moral hypothesis to be considered, therefore, is that it is morally wrong that a society should bear the costs of treatment for conditions for which individuals can be held responsible. Casuistic inquiry then proceeds by searching for relevant paradigmatic cases, and by establishing commonalities and differences between those and the case under investigation.
A Drowning Accident. Should we stop and help a person who is about to drown, if we can do that without risk to ourselves, even if that person has knowingly taken a huge risk? Most of us would probably answer yes, which erodes the credibility of the claim that people with morbid obesity should not be helped. However, drowning is an acutely lifethreatening incident, so the inference is questionable.
Burnout. Should we try to help a colleague with burnout, also when he has been repeatedly warned to better manage his workload? Again, most of us would probably say yes. However, in this case the person is a known colleague, which might bring special obligations.
Attempted Suicide. Should we treat a person who has taken a large, although not definitely lethal, dose of medications? Or should we refrain, as the act is self-inflicted? Here, again, we would be hard-pushed to leave the victim to his own resources.
Other cases could be put forth (e.g., medical care for people who sustained sports injuries) but, so far, little support has been gained for the initial hypothesis. This suggests that excluding bariatric surgery from public coverage because the condition is self-inflicted would require us to change our concept of individual responsibility. This, in turn, would require a new justification for continued coverage of many services currently covered (e.g., for people with sports injuries, sexually transmitted diseases, or lung cancer).
When we are still in doubt, we may turn to the rationale for the moral concept: what is it that we wish to uphold by holding people individually responsible? One view is that by holding people responsible we aim to establish or reinforce particular moral relationships with them, to confirm our mutual commitment to similar values or principles. So, what values are we trying to protect by holding individuals responsible for being obese? One possible answer is that people should take care of their health, minimize the burden on others and health care, and resist excess and idleness. Interrogating the rationale for the moral concept aims to show us what we are really seeking when we try to fit individual responsibility to bariatric surgery. If we locate this goal we can better assess what really is the most effective way to achieve it. For example, if the rationale is to decrease the burden on the public health system, excluding or reducing bariatric surgery might be counterproductive. In summary, then, the inquiry failed to support the hypothesis that covering the costs of bariatric surgery is morally problematic.
The casuistic analysis does not purport to be conclusive. People are free to bring up other cases; indeed they might frame the problem differently from the outset (formulating a moral hypothesis related to distributive justice), or they might provide different rationales. The point is: casuistic analysis provides structure, it helps to explore the nature of our moral concerns, it enables us to be slightly more consistent in our judgments, and it makes normative positions explicit that could otherwise easily have remained implicit.
Axiology
In this section, we present the value-questions in step 3 of the method presented above and the most relevant themes analyzed in step 5. A more elaborate analysis can be found in (11) .
What Are the Morally Relevant Consequences of Bariatric Surgery?. Analysis of morally relevant consequences naturally hinges on the empirical data: how effective bariatric surgery is, and what is the quality of the data. Important consequences to consider are at least: reduced mortality and morbidity, increased quality of life, positive psychological effects, economic impacts, and risks of the procedure.
Is Personal Autonomy Challenged?. If crucial information on effectiveness and safety is not available, it is impossible to obtain valid informed consent from potential patients. Psychiatric co-morbidity may reduce competence to consent. On the other hand, assessment of reduced competence may result from prejudices. Mandatory preoperative dietary counseling reduces choice and challenges autonomy.
Is Human Integrity or Dignity Challenged? Does Bariatric Surgery Change Our Conceptions of Certain Persons?. Substantial weight discrimination has been documented in many countries, and widespread negative stereotypes exist even among health care professionals, so integrity and dignity might be at risk. Whether bariatric surgery is a solution to this social problem is a pertinent question.
Does Bariatric Surgery Challenge or Change
Social Conceptions or Arrangements?. Food, eating and relationship to the body are both strongly cultural and very private phenomena, making interventions against obesity important interventions into people's life. Bariatric surgery supports social condemnation of fat and, as obesity is often considered self-inflicted, might increase the blame on and feelings of guilt among obese people. However, it is difficult to defend not including bariatric surgery in publicly financed health care for suffering persons.
How Does Bariatric Surgery Relate to Challenges to Modern Medicine?. Bariatric surgery may be viewed as part of the medicalization of the modern life-world, related to moral, political, or economic incentives to transform various problems into medical ones.
Does Bariatric Surgery Challenge Basic Conceptions in Health Care?. The definition of obesity is not strict and has changed over time (11) . It is debated whether obesity is a disease, and how normative the concept is. Acceptance of bariatric surgery can influence this debate and alter our conception of disease.
Does Bariatric Surgery Challenge or Change the Relationship Between Physician and Patient?.
Physicians appear to have the same prejudice as the general public when it comes to obesity.
How Does Bariatric Surgery Affect the Distribution of Health Care?. Bariatric surgery is costly and effective so it might lead to re-allocation of resources, especially as only a minority of eligible persons is offered bariatric surgery. Obesity affects disadvantaged minorities disproportionately, and so does the distribution of bariatric surgery.
What Are the Interests of the Surgeons?. Surgeons might gain from bariatric surgery and the medicalization of obesity, making their role in promoting bariatric operations problematic. On the other hand, prejudices among physicians might decrease the availability of operations.
What Is the Status or Symbolic Value of Bariatric Surgery?.
Obesity is a disease with low prestige within health care, and its status as a disease is sometimes questioned. However, "life-style diseases" are increasingly the focus of public and political attention.
Is the Selection of End-points Morally Relevant?. It is morally relevant whether the end-point of assessment is weight, sustained weight reduction, health-related quality of life, reduced morbidity, increased life length, adverse effects, reduced psychiatric distress, increased self-esteem, or costs.
In conclusion, there are challenges with autonomy and informed consent, due to complex information, psychiatric co-morbidity, and voluntariness. Obesity is subject to prejudice and discrimination, and there is unjust access to bariatric surgery. Lack of access to bariatric surgery, but also pressure to undergo bariatric surgery, may enhance prejudice and discrimination. Bariatric surgery can be seen from many perspectives: as a preventive intervention with regard to serious health problems, as a method for improving the wellbeing of a vulnerable group of persons, as a symptom-oriented intervention in people's life-world, as a mere confirmation and enhancement of the cultural and social prejudices and discriminations being at the core of the problem. Such ethical issues should be addressed in the decision making process for bariatric surgery.
Principlism
Bariatric surgery raises a wide range of ethical questions, related to consent (21) , conflicts of interest (18), and the balance of harms and goods. However, it is the fact that obesity is considered a "lifestyle" problem that makes bariatric surgery particularly ethically challenging. Thus, we concentrate on the question of whether bariatric surgery should be publicly funded in the same way as treatments for conditions that seem completely outside of individual control.
A principlist approaches the question by first identifying which of the four key moral principles are pertinent to this case. The most immediately relevant principle is that of justice or fairness. Justice requires that like cases be treated in like manner. But what makes candidates for bariatric surgery like or unlike other people? Four criteria for just decisions are commonly considered and are described briefly below: need, capacity to benefit, rights and merit. Do candidates for bariatric surgery differ in these respects from other patients? If they do not, there are no grounds for discriminating against them.
Allocating according to clinical need is a guiding principle for most health care systems. We usually think that diabetes, hypertension and sleep apnea-and even their significant risk-indicate clinical need. As obesity is a risk factor for these conditions it should indicate similar need; cases of mild obesity or operations for cosmetic reasons alone can be questionable.
Considering capacity to benefit is mostly an empirical question. The literature suggests bariatric surgery is effective, even cost-effective, and can benefit certain patients comparably to many established procedures.
The weight of equal rights considerations varies, especially in comparison to capacity to benefit, between health care systems. Regardless of the differences, the key issue here is not whether we have a right to publicly funded bariatric surgery at all but whether all people in a particular country or community have the same right. In many countries, the argument about right to bariatric surgery quickly becomes a question of individual responsibility and past conduct; thus it becomes a question of merit.
Merit suggests that past contribution, effort or status is important in health care decisions. This makes sense if people can really influence their merits. Unfortunately, the link between surroundings, character, actions, and free will is very complicated in general, and in the case of obesity in particular. Obesity depends partly on genetics, childhood experiences, socio-economic status, and society, so attributing full responsibility to individuals is problematic. Still, attributing some responsibility in most cases seems reasonable, so the merit criterion gives some grounds for limiting bariatric surgery.
In conclusion, a principlist analysis which focuses on the principle of justice suggests that, on criteria based on clinical need and capacity to benefit, bariatric surgery should be provided, but emphasizing rights and merit may lead to a different conclusion. Because our conclusions based on merit and rights are more tentative, the balance of argument favors providing public funding for bariatric surgery.
DISCUSSION
We have presented and used four different methods for analyzing ethical issues in HTA. Our aim has been to present the relative properties of the methods, rather than to find the best method.
In this case study, all four methods have identified and analyzed similar themes: in different ways they address questions related to personal responsibility, self-infliction, discrimination, and justice. EUnetHTA and axiology, with related processes, identify a wide range of arguments. Principlism and casuistry, in particular, draw our attention to the question of personal responsibility for obesity. All methods also consider the question of whether bariatric surgery should be publicly funded.
All methods arrive at similar conclusions regarding responsibility: each concludes that it is difficult to sustain the argument that obesity is self-inflicted in the sense that being obese is something over which individuals have complete control. The principlist analysis has some reservations about this conclusion, but suggests that arguments from capacity to benefit and need outweigh these reservations. On that basis, all four methods appear to conclude that bariatric surgery should be funded in the same way as other surgical treatments.
There are also similarities in the ways in which each method is used. All methods take stakeholders into account. They use systematized knowledge as inputs to the analysis, and contain an analysis component. Not surprisingly, though, there are also important differences between the methods in the ways in which the analyses are conducted. One obvious difference relates to their roots: the question-based methods (axiological and EUnetHTA) require wide consideration of many value-related aspects of the technology. On the other
